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(54) DYNAMIC TYPE RAM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To raise speed and reduce a chip area by 
distributing first and third power switch MOSFETs in an intersection region while 
a second power switch is allocated apart in an indirect peripheral circuit on both 
or single side outside a memory array. 

SOLUTION: An N-channel type second power switch MOSFETQ 16 which 
supplies an internal high-voltage VDL to a common source line CSP is provided 
in a main word driver/array control circuit region 1 2. In an intersection region, 
an N-channel type first power switch MOSFETQ 15 which supplies an 
over-drive voltage VDD to the common source line CSP and an N-channel type 
third power switch MOSFETQ 14 which supplies a ground voltage for a circuit to 
a common source line CSN are provided. The MOSFETQ 1 6 for supplying an 
internal drop voltage VDL to the common source line CSP of a sense amplifier is 
shared, which is provided in a memory array circuit so that a wide gate width of 
the over-drive driving MOSFETQ 15 is provided. 
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(54) ^t5y^IRAM 



(57) imm: (^je*) 

«K*J**nT7-H»*lftlttt»:3l«IB59Sn, -tf-^T 
HI:^ltt>X7>^i^t5«iOCMOS 
5 y btt-A- h* 7m ©»{f «JEE£# 

«aSOSlOA7-MyfMOSFETt. ±15 

A<7-X-f yfMOS FET2£Uqg$:<£>CMOS 5yf 




«»ft«* nfc7 H S F ET t. ±127 h*P 
XMMOSFETfflW©V-X, KH>Ci«y 
- F ft. 5 ft&Ett* 

a*EJB£ftT&D, 
x*§««& o , 

MOS FETi, 

±ism i ©*s v—xmzskmmz^z. sns^yw 

— X-f yfMO SFETt, 

±E*2o*ay-xl»fciHi»oa4ii«ttK*#jfi;bfcft 

f£«ffi£#**«&*>S&-5ii£3 ©/Iv'-X-r y ?MO 
SFEmt). 

±f2Sgl i^S©^?— X-fy^MOS FETH ±f2 

±f2IS2©/1'7-X-f yfMOS FET«-y-^'7I/-l'ff 
©*»KE«T*iIiSW«iT*^:*-5y*l!RA 
M. 

[IS*5I2] ifstc^ 1 fciSHT, 
±«ES2ffln9-X<y9 : MOSFETIt ±|2}«S5:© 
CMOS? y ^®9§\Ztt \sTW)ttm}£**3-Z-2>$5 1 ©# 

iy-x«oitti, Bfj£©*tt*jt«-r*«EEJtiftia 

Kt, Ji©H:t4llIK©ttS^M^Jc«fcr)$!l||Stl-5y— h 
0gSi: ±E*10*fflV-X*0«ffi««±E3f 

5£©SEEJHT©<t£f::±fBy— MaKSraLT16f^^-r 
5 >^fS-^^±f2>'N 0, 7 — X-< 7fMOSF ET©y- h 
Cfi A ft -5 t> ®TS5 ' £ if £ ^-f ± 5 y $ 

MR AM. 

±E7-K»a, *'f>'7-r- , *£±E*-f>7-l*» 

©&*:£fafc:tf bT#»J£ft;tft£££ft. j&o. ±12 

±E*ft©tf:/7- K*&tf±Ett*©tt*lbf y t»«» 



(2) &m 2000-58785 

St;^tl60SSjfiK:aa:W-6nfett*©±E^^5y^ 

±E*»*»6Sc*ffl*ltfy h«»©P9fllfc-fc>x:P>7* 

IhISS^J t±fBiS^O-fe>xy >7 p J!lt (C<t 13 B£ft S«fc 
■5 K £ ft -5 *> CD T * -5 d t * &WL h T 2> 9 -i i~ 3. y 
i'lRAM. 

[0 0 0 1] 

RAM (5>?& • 7^-feX • jt^EU) fc:fett<5-fe>X 

**. 

[0 0 0 2] 

[«£*©&«] fitBM^ft-^Jlt^coaWBftlcfliiMO 
S F e Toy — httflJK®*JMtfcl;:J:««jHfcA0|8IH 

K^-ta LM-^siita-rs-b >xt >y<Dmmzm i^-s t 

*ft^O»f^*£E*±EI*flE«£E J: D * v»«««EE*»E 

HJE^ &m ^ £ «t 5 \z L A— K 5 -f Zf-fittfiib 

[0 0 0 3] ±E©<fc3&:*— A— K^-f ^SCfcSSH 
Ttt. ■fe>X7>7 r »«»t^H«ill*0*aj»Wte. ±12 

*v»mffi*-fe>x7'>:3 p MM* (J8i©#av— *») 

tMtSl 1 y f MO S F E Ti, ±I2b* 

^tSl2©^9-X-fyfMOSFETi > fcf 

yh^©D^v^;u (vss) i&-tr>X7>-^|gffij^ 

(S2©*IV-XS) fCtt*&-r«.^3 0y?7— X-fy 
fMOSFETSMitfi. *»K:;i©2F5*£*«« 
/t'JTHfciJI LTifiHSftfP ft fctt«S« 
^ir>X7>y|gi!j^Jgtn:ofg;MftEI-5^^ag.-5. C 
©*-/t- K^-f ^SCt, »«7-H»^. nai 

0«^SCiftffl*.-&t)-a-tiS3t©6 4Mf7 hD RAM 
S*Sbfc4i»XIRi:L/Ttt, "f— "f f- 

yjyH-x^-h -y-— 

H31#1996fF9£, pp. 1302-1307 (IEEE Journal of S 
olid-State Circuits vol. 31, September, 1996, pp. 1302- 
1307) 

[0 0 0 4] ±EifeXt*l»Ttt, ±!H300;19-X 
'f7fMOSFET^6 4Mh'7 h7U-<rt©XMffi® 



7fMOS FETKiJD*.T. I Ot&(DX-1 yfMO S F 
ET, yj?*— ^@», t>X7>^IW7-b* 

[0 0 0 5] 

©«l*-*»IMMeSi«<b«k "5 iECkSfc/t 
yfMO S F ETK+»&B»IB* «fc 
■5 K:-r*fc»fc*#a:y- ST* £ &tfBJt 

DD-^WgP^JBEmjEVDL. |eIgS©g:ifcii£V S S 

tsutfefflili&S'b©-?**. d©*:* 
E**«©Ji**!is*«fc©fc»K*^©iMHfl;s 

[0006] ^©^h^©@«)«, i«jg<b<h^-yy®a« 

-5. C©«H©i»EfcStffc*©Kj&»©B«4:*rSiJM* 
mtt, ^*W©E5fi43J:tf*ttHliBa»&H 

[0 0 0 7] 

[RH**Mfe*-*fc«>©¥8] *a"fc*V»TBIwSft* 
*E©3 5ft*W&t>©©*B*W¥fc«H-rfttf, T 

eosot?**. -*-£*>■&. **©"7-h«. «&©fs 
* 5 -y * * u -t;pn<t o -y-^T U-f **»J&£n 

T "7 - H »*|8J trffiS:*ig3^J * ntS -5 ^-f 7- 5 y V M 
RAMIC^T, ±Eif^7 WK*HSb;fc-fe>;*.7> 
^Mt^MOCMO S 9 yfB»l:#l/T*- /X 
- h*7-f^ffl©l!i^«JE*#^.«ffl»*>C)/j:SSl©A 
7-X-f7fMOSFETi, ±E«»:©-y-^7Kt 
*f b fc±E«ft© C MOS7 <v ^ESS \zMVX±fR if 

y mcwsni'tt/w i^«;u©«#K»*bfc» 

iESMt 51 2 O/^-X-f y fMO S F E T& 
^±f2-9-^7 W-f K»J6 bfclSSS:© C MO S 5 y ^|h1?§ 
IC»LT0B©ai*(ii«ttfc»«Ufci(ifP«flEt-^*«1I 
SA^asf SO/^-X-TyfMOSFETtSSW 
•5-fe>7.7>7 p ©Sgi!)*lCt3^T. ±ESB 1 £3f§ 3 ©/I 

y^MOS FETtt5EJI«*t^*bTE« 
U ^2©y?7— ^'f y^MOSFETte^'J 7 U"f 

n©p«xttM-«©M»ffliaiagsfci«bTE«-r*. 

[0 0 0 8] K :/*SCT«»tl7J©&Kfc 

SI 1 3 C/t9-7-f y f MO S F ETttattgli: 

©iSS5BB»::J:*ifisa«:fcltt#U tf? httfcftKWB 
fi*#**«»tTB»fll*€*ftHi!i6S>Biba:^»2 
©A9— X'f 7fMOS FET^^E'^U-f fl-fcBtt 
«. X«*«©l^7*h*«fnT*, Slt*30^ 



(3) 4$ifl 2000-58785 

f f MOS F ETCf»fty- hflK»iIEII 
#§£ fJ 0 £ T -5 C £ *ST^ 5 . 
[0 0 0 9] 

[««©**©»*] Hifctt. n©*W38«3iffl*n* 

y-f ^-5 yir SIR AM©— *««©«■» W-f 7-5 

? -f ^- 5 ■> ^ S R A M &mi&? -5 3- IhISS 7 n y V © 5 
•6. *©£»«#«*£ 3 fc*SttT*D. *na*4!t» 
©¥*tt*ttlilB©8&&flfK:.kD. igiSgJ|->'J 3 >© 

ct-sfc i«©**#as«±K*^T»jsi6*n«. 
[ooio] n©*iM»ttrtt. #fc«iE*nav»39», * 

v:7©**3ErfflK#bT&&K:#W-&*iT, +*gB#l 
4 tC7 Kl/XA*IeISS. 5 f -^Am^JlEli^S.^>-7 ; ^ 

[0 0 1 1] iaoiSK***? 1 *:/©***!^** 
bT£#lC21@, ±Tfc2faTotC#-W-£*lfc4ft&>e 

E±Tfc#»*Stt&*^ U7U'f©*'f >«7-KI»SK 

»-r*K»ia»^Rtt6ti*;:t©ffi. &j£-r-5J:5& 

[0 0 12] ±JB^l'JtJl'71/'f (HT, -tJ-^7U-f 
15H -^©te^EHC^-rJxpf', -fe>X7 

Wl&ZrLZ. ±E-fe>^7>y«*l 6 ±E-tJ-^"«7 
- K H7-f /X«« 1 7©32«gP«> (i'nxx 

U7) i8<>:$tx-5„ ±m±>7>7>7mmi 6\zm? 

fife^n, ±E^ ; E'J7l"r©M^^iBS^tl-2)tJ-^7 
Kl:»)El/fct)OSRVJT. ■fe>X7>7 r *«f-C.'>tCb 
TtfiCffiilfy H(l3&*»W-6n, fe*V»m*»©*^ 

7Hi5 ©ffl«t*>> h*cas?WK»«sn*. 

[0 0 13] iJECk^fc^af^y^Cft^lRlK^ 

-r-ajat^-oTEs^ti-s. c©<t-5ic2ffl-r'^*ai^ 
oTS2a^nfc2^©^ ; &'j7^-f «» -€-©«f*SR»fc 

±E^-f >n^7*3— i i^-f >7— KK5-f 
y\* i 2^EB$ti5. ^-f>7-KK7'f;n2H ± 

E 1 -D © ^ ^ U 7 U-f * Si® T -5 «k -5 t MS $ tl -5 ^ -f 
>9-h'J£©S$?«^£15firr-g>. ±E^-f>7-HH 
5-f/X«*l 2 KU-y«7— Ka«ffl©-!J-^7— 

© h 5 -f / 1 1> « w- 6 n. a jfi-r a «t -5 ±e > -f > 17 — 
v%kt¥-'tT\zm&-znT-*zfv- h*a««©a*5««* 



(4) 



#H2 000-58785 



-f 5-?MOS FETfelStt^ft-S., 

[0 0 14] ffi^EItLT^nfc 1 -DO^t U-tJl'T 
W (1J-^7W) 1511 ttfc«IB3*lfcV»a». tJ-y 
"7-^2 5 6*t, ^-fttJtSSTSffiWtfyb* 

(Xtt?*— #2 5 6*f<!:£ft£. iEl^t 

fci 6«»tt&ft**»str:/«7— f«jW&4k#i8w-s 

ft, 7— FUTjfflK 1 6flKtt&ft**»5ffi*llfy hill 
#£HK#i§:tt'Sft£. uCipiS^t'JTK^t 

^ 1 0 ©:£#T<E>fatfts§!gte, 4X4KX4K=64M 
tfy F©«fc3l::£ft-S. 

[0 0 15] Iffil^xD^t'JJKIl *'f>9— K 

WKl 5#fc1f-:/7— F F^-Y A* (-y-^"7-h*i^ 
gg»!H]S§) 1 7#*IS:tt£>ft*. -tf-^-FF^-fA'l 7 
te, j*-f >7— l*«lfc»LT 1/1 6©fi3fc$HHS 

ft, *ft£¥frir«ft*ft*i*:/7-K*©«?flM»* 
;icoiiig^jT«. *-f >7— F«&©»:*«e. 
■TfcfeK:, m>ife;l£&S>te£, *-f >7— K*©EIUi 
•v^*a-^*»fci-Sfc*fw. tSMwffolESft&nat, its 
©;>W>7— F*fc*fLT. ffi«lfy H»^|Fjfc8**» 
6fc*-tf-:?*7— FlUfcEBSii-*. £©<J;5f;:;<-f >7 

fcWLT 8 *f OjWM t) ST 6 tlfcf ^7- F*©«f 

■=> ' Fm&MtfL-rzrcisbiz* -y-zfy— fsi 

*? H 5 -f A#EB $ n* o H ©U" :/7 — FS*? H 5 -f A 
«, itait^^-H A'WE^JTjftfcMfi^ft* 8 

[0 0 16] 0 2tCt±. d©^BJtc^S^-f 

r am c&tt-s-y-^r u-r t-e©j^aiEigs©— ^mmo 

^ftfc^t'J 7K0t©4O©-!)-^7l/'f S BAR Y 
a*tt*£UT3*&*lTV>S. 12 2 Kfe^Tte. it^Tlx 
-1* S B A R Y ifi^m. £ ft % ffitt tttt* £ #"T H t <fc 
5T, *©«5afc»W6ft-y-^7— K H5-f/t*«, -fe 

[0 0 17] t^7K SBARYIt ;&©«fc 
SU^W-Sft*. ^S0, 7— F*©3ffi*7jFfilS*¥7j 
iSlttSt. 1*1121 ©#Tlc:KB2 ft SS 1 
SBARYft F«8SWL>5«2 5 6#6SB£ 

ft, «*tfy h«»tt2 5 6*J*>&*WcSft*. ^ft 
±8B2 5 6*©-y-^ r, 7— h*jSSWL(C*fJtSLfc2 5 

efict^- F K7-fAswDH 77 k 

CfetCl 2 8e-r^>»C^fiJbTB2«$ft-5o ±122 5 
6M©ffiMtf>> b^BLCjtfjSLT !£«■<=> ft 3 2 5 6<@ 
©t>X7>7'SAli, ffiK©<k-5&>'x7— F-fe>;* 



7VH" ©±TK*V»T 1 2 8{@-r^(3»*JLTi3g^ft 
3. 

[0 0 18] |!f|S©;&±gBS£ft-5Sg2©-y-:77 W S 
BARYlt WfclHIHaft&^J&«, jE«©U-7>7-FJ6 
SWL«t2 5 6*tMT8#Off (Jtfi) "7- KM 
JWttJt&ft, ffiHtlfy h»*N42 5 6*h&>S*fifcSft 
-5. -5-ftSS:, ±!22 5 6+ 8*Ot7' l 7-l J SSWLl: 
*HSb£:2 6 4i@©-y-^>7- F F^-f ASWDIt 3&>A> 
<5-y-^7K©fc*R:i 3 2flf""3K:$iMHLTE«aft 
s„ -fe>*7>:/tt. ±EH«fc l 2 8fl-Tt3**±Tfc 
SEBSft-5. -r&to-fe, ±IE*fiiJ©±T(Ci2B$ft-5lJ- 
^7KSBARYl:W^n5 2 5 6*f©5^©l 2 
8*f©ffl*thfy MSltt, *ftfcSE*ftfc-fe>;*7>:7 p S 
AC^LT->i7-FX'f^?MOSFET^bT^ 

atcSMftSfta. 

[0 0 19] l^0©£TRHSft-&^3©-tf-:/7'l'--f S 
BARYU «S01t^7l"f SBARYtHflHc* 
7"7-KIISWL*S2 5 6*fcJ: D*J«£ft*. ±EH 
»K1 2 8ffl©U-y7— K F5-fA*##*iJLTRB2ft 
•5. ±f2Tfflte*(;BHB^ftfe-tJ-y7U"r S BARY© 
2 5 6*C5?®1 2 8*©t7" l 7-HtSWLH 
ftK:**ftfcflR«te»jsfiaftfc l 2 8 jH©-^^'?- F F 
5-f A*SWDIC*fLT*®tcSig$ftSo ±S3©J;5C 
feTiIS<l5t7*7KSBARYIt 2 5 6^5 
fr3jE&©*8*&tf>v h^BLfCSP^T, 4*f©^« (5t 
5) k'y h^4 RED^tStteft*. -t-ftift, _kf22 6 
0*h&»S&*ffi*tl£v «BL!:Mbfc2 6 0«©-t 
>77>7"SAH, i^5^7HO±Tfcl3 0fl 
-T-Q tc^#J LTEB£ ft* . 

[0 0 2 0] lRHa©&±iSB^ft-5^4©-y-/7U-1' S 
BARYU *B*©tf:77WSBARY£ra*l;:jE 
S©'t)-y7-KlSWL*?2 5 6*fc : FilU-y>7— HIS 

Ultfy M»»©2 5 -?$!©£>;/ hHW*4 

*#^^6fts©T. tyy-KH^-f/tit £$l: 1 3 
2<@-ro^#JLTgHB^ft, ir>X7>^S A«JiTf' 
1 3 0ffli""3*«»«lbTE«Sft*. 
[0 0 2 1] ^-f>7-HiMWLIl fOloWS 
t bX0!I^Wfc*$ftTViS J: -5 CffirtB© J: 5 ^ctK^PTj 
[S]tC®fi^ft^ 0 ifc, *5AIRIYSI4, fOlO 
*«^*iUTW«*ft*J;5fcli*|fi]KiS*Sft<5. ± 
!3^< -f > "7— KtMWL i¥ff *CtJ-^»7— F^ S WL ifl 
SBBSft, ±E*7AaR»YSiiFffK:ffi*Uiy M» 
BL (la^iff) *«EB$ft-5*>©T&S. Cl©^Jg^J 
1r«, *ftKf|t!ll8£ft&^)0<, J:g4^7"7KSS 
*W4©lffltLT, 0 1 ©i 5tl 6Mh'7 F ©D R 
AMT'te, tfy h«7J|^fctt8tt©U-^7U-f jO*»«RS 
ft. 7-H**l^lK:»4 8ja©-y-^7W**«l^*ft*. 
lO©W4i©^7"7KT-IfS^n5*^, ±E1 



(5) 



000-58785 



6Mtfy h<D*^V7 U-f Ttt, 8 X 8 X4 = 2 5 6(1 
(Oit^KWt^n^o ±IH2 5 61^77K 

* »t? «U7K ifi? y ?±&t~\$ 4 fflistt ens* 

6, ^^'Jf w ;^i#ta2 5 6 X4= 1 0 2 4flt>© 
W7H#B*S*TS<)OT»5. 

[0 0 2 2] ±E4ffl#&tt*1*:/7Wfc#LT* 8 
*OU-y7-KiKSFX0B-FX7B^ *<>7 

— H«MWLtrasifc8» (i6fi) co*y-yTu<^M 

X0B-FX3B*6&54*t, FX4B-FX7B 
*>S&S4*£#±T©tf:/:FU^ ±fc$H*T«ftS* 

Z>£?\Z-?Z> 0 Z.(D^O\Z2-D<D^ryrU^ \Zttl>T 1 
M^-^y^- B-FX7 B^rfiJO ST, 

[0 0 2 3] ^£0, S-U-T/T U-f ^»bT±IB8*© 
U-^7"-Hl«»FX0B-FX7B*il0ST, L*> 

ilO/^U7KC0J:^Hga^O3 2 
ffl*>©ir>X7>:/-e, 8 x 3 2 = 2 5 6##*>CE>SB*S 

\Zft LT±fB 8 *C0+J-y «7— KjlWiB FX0B-FX7 

[0 0 2 4] -±Bl*-^7U-f ±tctt, 

W7-KITOFX0 B-FX7 B**#Bfc:£:St> 
7^7- K»SWL0 8*»l: l*<Oid0-&ViT^-f >*7 

[0 0 2 5] ^O^JfifiajCDU-y 1 ?— H F7<ASWD 
tt, ±E*y7-Pl«»FX0 B«*iLT«»Sft 

iBOJ:5l:FX0 B^^^W-T^ 2OC0it7 P T U-f t'*f 
tTB» 1 2 8 X 2 = 2 5 6ibC0^7 - K F 7< A 
\ZftisT, ±E4*O*^<7-FjM?»t«01IoT« 



2 0Wy7KI:»bT2 5 6-^4 = 6 4ife© 
*^7-H F5^ASWDfcl«fll^t«ft , rs*83J t 

[0 0 2 6] ±E*-f >7-F^MWLi:¥fT(:Ift^ 
*15fc©£lfl 1 h*S*!ISF X 0 B ttit. 

£±»©*nxxU7fcR»*&n, ±E» 1 ©U-:/?- 
Fa*?»Fxo Bjfc&wa&fi^fcSttsu-^-Fa 

««B1S»FXD*^LT. ±E±TKIBJ»ISnS6 

•tf^-naKUFxoatHttsns. ±e*i©u-:/ 

"7— l<aRI»FX0 BI4±B^-f — H«MWLRtf 
K»SWLt5FfffcM«Sn*©K»bT±B 

»2©-y-^»7-i 4 a*?»tt. *n£*3W**5Aa*? 
/t««±*ffi**n*. ±B8*o*i©u-y7— na 

8?l&FX0B~FX7Bil^«K:, ±ESI 2 CD^V- 
HM»FX0~FX7fc, iiFXO, 2, 4, 6 
t, ftFXl, 3, 5, 7 t\Zfr£i\-2nT-V"7Tl"1 
S BARYOS^CSltenfc-tJ-^— H ASW 

[0 0 2 7] ±Etf:/7-Fa*?aUB»ia»FXD«, 

±T»c2f@-r-3»B2LTS2B^n^>. ±E©± 
3 lr£±SC©^ PXIU 7TH TflUfcSHB^nfc-*^ 
"7- FSftfftBftlsIttftt-hBjf; 1 OD-y7- Ka*?*F 

xoBic*f^$n, £*w«s©^nxx'j7tKtte)n 
fe2^©-y-7' i 7-h*s*?^fgitiiHis§FXD*i. ?gi©-y- 

^7-HI^FX2Bt 1 FX4BI:M^n, £T 
gR©£ DXXU 7©±«K:E«Snfc : !i-^l7 — -Faftl* 
Blb£lB#<±E£ 1 ©-y-^«7- HI«*FX6BICJ*JS 

[0 0 2 8] MiSCi'O^lUTT'H, TflWJ'EB 

snftf^- HSMtteibEies«t±BSii 1 ©*y»7- 

H«R«FXlBi:*f**ft. +*«FlHia5©^PXXU 
TKfStt^nfc 2 rHDVfV — KSMMBMblBlKF XD 
**, ^10^7-Kl«8FX3Bi, FX5BC*f 

j&;*n> tf'*TSP©^pxxu7©±<HtiHBsnfc'y- 
FM&mmmmmfrtmm 1 ©-y-:/?- FaiRS 

FX7 Blw*tJft£*l-5. ^LT, *±SOi'DXl | J7 
Ttt. T«fcE«*ttfctf:/9-FaKIMB»l3tea«± 
EJBl©U-y7-H«*!»FX0BK:*t*Sn. #«flHI 
»O^D7IiJ7l:Rlt6ftfc20C*y!7- Fa*?* 
BftEIKFXD**. JBl©U-^7-Ha«?*FX2B 
,t,-'FX4 BlCttJ&Sn, *TSP©^nXX'JT©-hft!l 

i-E«^nfc-tJ-7*9- FaftftBtbiEiK#*±B$ 1 ©* 

^■y- FSftlSFX 6 BCttfSSn*. ^©.t^f'^t 

U7H ©**fcaii»t6nfc-y-^9-H F^-fA-c-te. 
-€-©*fflijic«ity7 k e> . w© 

•9"7 rr 7- K»SWL©*SSlt5. 
[0 0 2 9] d©Hi£«»J©«t'5lr+J-y7U'f ±©*--f > 
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■7- K«MWL©ey ^©KMC - *:/?- KMSFX 
IHH-T -5 «fc 5 It ^ ^ U <UZZ. 

>Xtiii3^U I O^a—^JVXliiijWL I Otc^jSbT 
tSttensX-f -v^IhIS&I OSW^ -t>X7>-7°£ig 
It^ty-MOSFET, xx7-KM7?MOS 
FET£fgSrr-5fc«>©^I&l2lg&, r/'J^-ixMOS 

f e t &mm?zmm®m^<Dmmmv&&Mi&?z><&^ 

H SiRSli&ffij 0BS F X D ft PiFS b TMffiiiJD * Ml A T V » 

•So 

[0 0 3 0] ±E*nxx«JT©5*>. «ftfc»J6b& 
HI 2 (D-Vy?— Kii^ F X 0 ~ F X 6 ©MfiTjft A\Z 
mW$tlfc>b<D\Z\Z, %m-?Z>£?\Z*:>7,7>-f\Z$i 
btt- A- H7-1" ^©m^mJBEVDDSr^-r-SN 
?t>^JH©A9-MOS FETQ 1 6, Rtf-fe>X 

Nft>^HO/W-MOSFETQ 1 4*«&WS 
tl, -fe>XT>7'»cMbTtf^ h«©A-f U"*;HC*MS 

7-MOSFETH fH20^'f>>7— HK7--fylffi« 

\Z LT, ^— A-H^-f^SCfeafflb-p-P, ^PXX 

flOWA^— X-f 7fMO S F ETCftSfM^t^i t>© 

[0 0 3 1] ±!B^nXlU705t, iff&fcfcfjfcbfc 
31 2 ©U^'? — F X 1 ~ F X 7 ©JggTjft B C 

BSB^tifcferotctt, iox-fy? (n— #;n o (L 

I O) t/-f>IO (MIO) |ffl©X-1' 7fMOS FE 
T) <h, f-y WOT'Uft-yROt'f 35-fXfflMO 
S FET^^-7t>c^lC^-B--5'f >A— ^HIBSt, 4*1'$'] 
IHS*lfcVV&«. ^>XT>7 p tC*fLTlHlSS«StfimfiV 
S S *«*&-r*fc»ON9 1 ^ >^H<C;f7-MO S F 

SFETH •fe>XT>7 p JiJ©M#JA^ir>X7>7 ,,; £ 
i^t5N?t>*JHMOS FETC0l«i|)IMOS FE 

T©*ay-x* (csn) K»««ffi*«»-r*"b© 

8j@X«l 3 0e©-tr>X7>^lC*fbT«. ±eBA<M 
ro^nxxu 7\zMttt>ntzN7-*>*)VW.v>rt x 7--M 

OSFETt, ±JBB{|ij0^07,X'JTtCiStte.tlfcN 
ft>*JHOA7-MOS FETcDffi^lCJ: OSifi* 



[0 0 3 2] ±IB©«t5tC-y-^7- HtMEWllBllSSWD 
tt, ^ft%*<b\ZLTttffiM<D-V-77U-i (D-V-Zfy- 
K**ajRTS. unt^LT. -kfES&£tl£2 0© 
■tJ-^T l^-f OU-y 7 - FUfcttlS LT£* 2 OCD-fc >X 

afc-TSfc, 7HWI«MOSFEW>«Ii& 

h«««rt^j«sn"c 

ir>X7>:7£?§tM;£l±Tt><h©m?Sfr© 

©£RfcV>T, _kfB A 7-MOSFETI1 -tftfcgM/Tf 

E:nfc*fLT\ ty7WSO«l:l^^nfct^71/ 
•f ©*{giJX«£<9J \zm-t S WtM-?V - KMRIblHltt S 

Hj5»S, -hIBA9-MOS FETH ±&Vr-?T \Z 
[0 0 3 3] _h|B-tr>XT>ytt, yi7-K-fe>^* 

±E-tJ-^ , 7-i s «3&«#a#{atifcfl!i©ffiiii;y h 

ttfcSftT*»OI*£ttSC:<!:fc«fcD, _hE»*?3nfc-»i- 
y7-HI*fcJ»*Lfcffi*lliy hifc£©^#-£tib{I^£ii 
ffb. *^U*;U©E1***^*«fci©«tftt«fc: 
R-T£^'5S»*&*lftftsSfT'5. £©*£> ±Etf- 
A*— H ^ffl©MOS FETIIiO tftlWi&BtClte, 

V — X-f y?MOSFETC±DVDLA«4A5n5. 
[0 0 3 4] E3frtt, dO^WJCfii-S^'-l'y-Sy^S! 
RAM©-fe>XT>^gBS*^lCbT, 7Kl/7AA*> 
6 5 s - 9 ffl ts S T©ffll§{b S ftfc— © IsIttBWat 
£*IT^*. HHK^vrte, 2 7iC^7K 1 5 

32^xu 718 s-i^i^n&iei^/O^^wtc^n. as 

fcieis&:/o -v ^ «, fl&EWF^KJ: 0 -ttUfftatjKSttT 
US. 

[0 0 3 5] ^-fTf-Sy^ffl^'J-feJUi. ±fBl^© 
D-^7W 1 5 fC^tt^tlfe-y-^^- FISWL <h. ffl 
Stf-yh^BL, BLB05-feO-*OH7H»BLt 
©ratciatt&tlfc 1 bT«»J*W^*$tlT^ 
-5. ^tSyfl^t'JtM, 7h^Xl«MOS 
FETQmitBt+tn^Cs*^«$^. 7K 
L'XlSMOSFETQmOy-Ml •^^'7— K^S 
WL(C^^n> CCMOSFETQmOHH >d*tf 
y h^BLtcS^^n, V-X(CfBtg^^A->^C s*^ 

S5«sn*. fstft^^ a->^c s ©fi!i^©ms«*3i{t 
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SftT:^— h«ffiVPLT**#A.Sft*. ±f5MOS 
FETQm^M &*>*M »Cttft<OAy 4r/t-f 7 
*«ffiVBBj&*WiO<*n*. ftfcflJK^&^a*, SizE 
TS^i&SSK^T, ±f2A*^/Vf 7XSJEVB 
Btt, - 1 W^oUmEElzmfeZtl&o ±&u-?v— 
K*SWLOl«l/^Hl ilBtfy 
\ZttVT±fid,7 Fl/^I^MOS FETQmOL*^* 

*ffi»«tt*< sn&*«ffv pp^ ^n^o 

[0 0 3 6] -t>^7>y*rtSBI»m«ffiVDL : C»ff 
^;i/fc»JKL&S«£EVPPfraVDL + Vth + at'^n 

(cgae^ns. ^sfflatr^ h»BLtBLBH -> 

i7-H^ 7fMOSFETQ 1 £ Q 2 tCcfc 0 ir >X 

[0037] "fe>xT>^©*ffiiaKtt, y-htnu 

;Hl<DJflIMOS FETQ 5, Q6R«Pft>*M 
CDJS(|gMO SFETMOSFETQ7, Q 8 C 
MOSJyfUBTiJiSnS. Nff>WSMOS 
FETQ5(hQ6 ©V-XH *IV- S N \Z& 
mZtl&o Pf f >*;HMO S F E TQ 7 tQ 8 ®y 

— *sv-*«c s p\zmmzti2>. ±E«iv 

-^^CSNtCSPCH *ft?ft/17-X-fyfM 
OSFETM^Wo WKMIBSft&V^ N^^ 
>*;i/SOi9*BMOS'F ETQ 5tQ6 ©V- X**SM* 

l:Ktt6nfcNft>*;HO/t7- >W yfMOSF 
ETQ14 JCk 0Sg««ttK*f*b*:»fP«JE*^A 6 

[0 0 3 8] ±KP3 1 *>*;i'3!<0ii'IHM 
OSFETQ7i:Q8©V-^»asnfc*lV-7 

»cspi:it ii^dxxu y i 8 ^is^bnAc^- 

/\*— H V< y^CON^-V >^MO^7-M0 S F E T 
D L Sr t~ -5 N ^ A* > * ; 1/ M <D / X <7 — M O S F E T Q 

HCV P P^EPiPSn, HK>tC«S*JEVDD 
aMJU&Sft&N? 1 * >*;HMO S F ET©V-7*6 

[0 0 3 9] ±fBN^-\->*;^<0/t r 7-MOS FET 
Q 1 6 ©y- h l:«»Stl5-fe >X 7 >^t - A- K 5 
^7MM«^SAPUi ±EN9 L ir>*;H!MO 



SFETQ1 5 Oir- h f:«^ni)ffittftM SAP 
2<b|fItB<0{I^££n, SAPltSAP2IW*Jl« 

i:/Wi/^;n:*n5. 4$KfflRStt& sapi 

£. S A P 2 CD/W l"<JI/tt#ffi«JE V P P l^JUCDff *t 
^$n§c miH«i£VDD=3. 3V£2*U 

#JEmflEVPPte, *5>3. 8VT&&C2T* ±f5N^ 
>^HMOSFETQ15, 1 6 >#I8K 
MOSFETQ16^7«I 
(OTSAP1««D!)^;W ©8l:ttMOSFETQ 
15©t>^I («^SAP23ft«A>fl/^;W K±DV 

SS^«ffiT*SO"C, MOS FETQ 1 5 \Z&Z>±mfo 
««£EVDL<&«*6tt, *ttK£©B»l)Brt£&»£L 
LfcjJ^T, ±EMOSFETQ15S^U7 

[0 0 4 0] ±|B"fe>XT>^ r <0#ffiiaBOAa*y — 
fl*tymSfilSaf4M37-fXMOSF 
ETQlli, ffi»H7 HHc^Uft-^teVBL 
yfMOSFETQ 9 iQ 1 0**&& 

£<DMOS FETQ9- Q 1 lO^-Ml ^ilKl^U 

^PCB*»J*t5 K^</tEI8Stt, HSl/SS:^^ ± 
E* p^xU 7l:-f >A- j^HBSKttt, ^<£>3:*>± 

TifByj^V — S*@»*«J«-r5MOS FETQ 9 — 
Ql 1 £i9igK^D#*£«k3fc:T*fc<BT*£. 

[0 0 4 1] ±E^PXXU718f:H IOSW (□ 
— *;H OiM>I OSft«t*X<yfMOSFE 
TS19, Q2 0) **«**ft*o £ bK, 0 3 C^Kb/: 
Httfit^fcfc, &SfcJSliT, ir>XT>7 p cor3^>y 
-X^C S P<hC SN<0A— ^^U^^-vlHlgS, D — 
*;i/AU*«8L I OOA— ^^U^^-^IeIK, 
I OOVDL^U^V — ^IhIK, yx7- FHWm^ 
S H R «k S H L (DftWi H 7*f /tEreMS fctgtt S *l£o 

[0 0 4 2] ir>X7>yc7)^ffi[HlS§«, ->i7-h7 
-f ^fMO S F E TQ 3 £Q 4 VTmTMWZfT 

u-i i sommunm^y mibl, BLBtcsaasn 

aK*n&t*lC»4, t>77>y©±i'>i7-h7 
^7fMOSFETQltQ2(W>«II:, Tfi'Jvx 
7- KvW 7fMOSFETQ3 t Q 4 t^^ttffitr 
£*l£o X<7fMOSFETQl 2<tQl 3H # ^ 

s**a*?i/^<;p (;wi/^;w tan* 

*;PAfflA«LI01iLI01B, LI02, LIO 
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ntQn) *abTP-*;PAta*«L 101, l 

IOlBl^A^o ±iBP — *;PAa*«L I O 1, L 

HTtt«#ftfcM*sn«. _LfED-*;pAai^^L i 

Ol, LIOlBtt, #DXXU7 1 8fcKttS*lfcN 
?t>*;HMOSFETQ 1 9 <hQ 2 0*>6>&* I O 
A'f y^EIBSS^bT^-f >T>7 P 6 1 ©AiJUWft 

^$n^>^-r >Aaatr^M i o, MioBtcg^^n 

5. ±13 I OA-f y^Btttt, ±ENfv>*;i/ 

IMOSFETQ 19iQ2 0 O-tn-^nfC P 3^ 
WMOS F ETSM^JfcffiJRL&CMOS A< 

[0 0 4 4] «r^ftJISSn&^*^ ±E#5AA-<y'9 1 
[§]?§H iooi«OTYSl:it)r»©«itfy h«i 

BL, BLB£— #©P— #;^AW*«L I Ol, LI 
01BtLI02, L I 02 Bt^S^cff -£*tl 

y>^DtXDRAM(^)A»Xf ; &-FT11 ±13 

n, ±fBn-^;UAtti*^L IOl, L I O 1 B £1*:/ 
TWOtttKf h»BL, BLBt<?)Sg«M 

[0 0 4 5] 7F U^m^A i tt, T F UXAy 7r5 
1 l:««Sn* . I07HI/XAy77li P#»#JWt' 
1^LTX7 Hl/7ffiY7 HU7L«#*«t0iitT. 
X7FUXlf^H y>Jr3-^5 2l:MSn, ^< 
>D-f3-yi 1 t^-f ><7— H K5^/n 2£^L 
T^-f >9 - F»MWL01«flW»«2fiaS. ±IB 
7H1/AA7775 1H ^W«^«^n§7H 

«StlS«ffl«BEVDD^J:0»f^S-a:6n» ±BB^U 
5*3-^1 *JE*JEVPER I fc<kDftf^a-a:6tl, 
±E>-f>9-F H7^f;n 2H #JE«ffiVPPfc<k 

ii?!*^ — ? (F^-fA*) 5 3 
H ±ET Hl^A/t7y r 5 1 ©Pt^ffJM^Kf^K 
TM3ft5Y7FI/7*^6SttT, ±E»««**Y 

[0 0 4 6] ±IS^<>7>^6 ltt, P?J±®EEVPE 



ffijEVDDTt5fp^i±en^ai^A*^^r 6 2 silt 

nSSSB^Dout jfc&ttiASn*. ^fflSSH'-Dinjfc&A* 

iotMi oBfc»*&*«^*ftii&Ts. ±EW*n 

[0 0 4 7] tffcttRSft&l^ ±E^»* : F^6« 
«Sn*«ilH«JEVDDWu 3. 3V££n, F^JgPlHjSS 
Kft*&Sft£Rffi«JEVPER I tt2. 5V\zmfe£ 
*U ±IBil>XT>7 p CDi!if^«JEVDLtt2 . 0Vt$ 

n*. fit, (#mmj£) n 

3. 8VtC^n^>o If^hillO^Jff-ytEVBL 
RH VDL/2fc»JSL&l. OVtC^n, yiz-h 
tIEVPLTfel. 0VI:Stl$. -C-LT, SStJEV 
BBtt-1. OVtC^tl^o 
[0 0 4 8] ^^^BJ^^^y-f^-^ y^M 

RAMco-fe>xy>7 p tr»f^mffiS^^^*ay-xll 

CSP, CSNi:, ^-^OAm^SfT^Aaj^^MI 
[0 0 4 9] 1^0)^ ; EU7WT1t H^©«t«5^1 

7(4, ^^y*^^^># i*>e># 1 7^-r 1 

®5^> «ft#@OU-^7-HH7</t««#2-#l 
6 1:, 2»roo^-f >AHi*»M 1 03&«IB«Sia5. 

±ib 4 e stifc^urw * -t-n-en /^u a 

>t? (Bank) 0 - 3 fcffl 0 ;* ^ U A* > ^ 

fc*3l*T 1 *©U-^«7— FJ8«i:4#<0YS«l*a*;?"£ 
^U/OiHS&O 1 6 bfy FCO^STO^— ^C7) 

[0 0 5 0] ftfflV-*|RCS Ptt, FF< 
A, TKftyWiattfi«l 2t»»6ftfc±BNft> 
*;i/MOSFETQ15l:»«Sft, ±E 1 6 flCD-fr:/ 

®S^n^>o ±EftiV-7»C S PSt-A- H5-f 
^t5Nf t>*;bSMOSFETQl 6 11 WJEB 2 

3-# 1 7 ©^Kiss-r^. ^n«ffl^c#g#2, #4 

-#16©88«*l:lt IO^^f yfBBi^O, SB 
■^«l/^6t»5. Cftfc#LT* *IV-AiC 
SNSBIitSNfV^HlMOS FETQ14H 
# 1 - # 1 7 ©^TOXSIflWfcBftSftS. 

[0051] B5i:it zicD^Bjt-^^y^^-^ 
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-Y 7fMOS FET<©E«H«RSrlft98"r*&«>©5aB— 

*l/TSLfct)©t?*0, >7-K F^-f A\ 71/ 
-f«S»0»«*i 2 Kite, #»v-*liCSPK:i*i8W* 
JEttJEVD L *«fS"TS N^i- >*;m©/x»7-x-f v 
fMOSFETQl 6*«»frtSnS. f IT, 

V D D ^ W§ N? t >^S/W-X-f 7fMOS 
FETQ1 5 <!:, *a V — XSC S NKIS&OS*&*ffi 
£#y&t"&N^>*;U^<7V^-X'1' yfMOSFE 
TQ14^Ktt6n*. 
[0 0 5 2] ±ES!afi««^R^6n*MOSFETQ 
1 4«\ «ttiB©«fc'5JC 1 7{@CO&^^^^HIS:^^n^) 
©l:»LT, t-/t-H7<^fflOMOSFETQ15 

S FETQ 1 5<oy— h^««&$-a-n^ir>XT>yf£ 
ttftfi-^SAPl* ±fiMOS FETQ 1 6 <Dif- h\Z 

mmtstiz>± >x 7 yfmmtmn s a p 2 

&{|iJCDMOS FETQ 1 4 0)$*— h fC«*&**l«>ir >X 
T >^ffitt>fb{i^ SAN &»j«T*«»Etta*K** 6ft 
-5. ±EMOSFETQ16l:J:5tffVDL©«« 

< sn&«ay-x«c s po»*a«*#abTt), 

■t^"CO«JBE»TJ4HIB»ca:*^4:J4a:<, ir>X7> 

[0 0 5 3] ±fB-tr>X7 r >yo*aiV"^^C S P\Z 
l*llf5»flE«JEVDLS:«*&f SMOSFETQ1 6 £ft 

»&Ktt, *©»*-A- H ^BBfflMO S F E T 
Q 1 5CDy-h«&*#<£*£i*«T#*±, ±IB-tr 
>XT>yffitt<bfI^S AP 2 *g*.-ae«£±E-fe> 

d l oisMs^t >x 7 >ys« 1 6, u-y^-F 

cntc<fc0, ±Eir>X7>:/fig«l 6, 
tiiWl&WMT^&o 2Z\Z, i&MKioTtt. ±EMO 

s fetq i 6**^u:r w<D8»fiy# 1 7tcPSb 
[0054] H6tc:tt, z.<D^m\z^^^^-^v^m 

-f 7fMO S F E T(DH^H^£tftHJ3f ^fe^c^fificOg 



t>^7>^iv-xics p\zmftmj£*&m? 

X<y5M3Ki:LT, ±E**U ITU-T fflffllil 

MOSFETQ16*l^ £f6««K:*--/S— K ^< 
^fflMOSFETQl 5 £I8tt£<fc 3 IdT*. 

[0 0 5 5] ±E3^®^ON3 1 ^>*;USMOSFE 
TQ 1 5(CJ:-5*HV— XISCS P^-A'-H^^f^ 
!KiK>N^>*;UMMOS FETQ 1 4£<kSftS7 
-X^C S NO^ttM&ttKMttttEB 5 0«MMi:n« 

T**. ±E^ : EU7K*wwa»»a, w«wk*##i 

OS FETQ 1 4(D^hC«$n^)^< ^>^M^ 
SANSttfflLTy-hEIiSGlKttifcU mjEitKlHl 
KVCi±Ey—hIeIftG<fcT?±EMOS FETQ 1 6 

±EMOS FETQ 1 6 <D^->»l^^felP-r^o 
[0 0 5 6] 0*0, «ffittttBKVCKJ;D±E#a 
y-^*C S P t«8»E«EVDL*It«l/, *IV 
-XlCSPCDtttSADl<VDLCD(!:*l:li ttitl 
flH*ft/vTU"<;U (Mil) iLty-UHBGloy 
- h£M^T±lE^-f 5 >^«^S AN^MOS F ET 
Q 1 6 coy- h ICfiAT*-/t- K ^mft&ft O cfc 
5K:~f£o -LEMOS FETQ 1 6 C0*>lftfpJr J:o 
T, *IV-X»C S P OSffitf VD L i:iit 5 
«JEJt<ftEIttVCOlil*fl^P^U^ (i!0) £ 

1IBMOSFETQ1 6^7ttll:^^ e ^nKcfc 

±E*ay-x«cspcD*tt3Wi6s»K±»cjfi[<a: 

[0 0 5 7] £<D,k5K:H6<D*M0y"Ctt, b9E0 5© 
fcMOSFETQ 1 6 fe^MHt-/t- H 5*f ^IftfP 
fc, fi^SAP2STB:i?«8. arete, F^SBmffiV 

[0 0 5 8] B5l:*Lfc^t5y?iR 

ntl/^o /RAS (D')KJ|/7Fl/X7ho-y) 
OUrywOWZji DP^^O^ : EU7^tX«$ 
n, □97Fl/^*©l«^5>yMRAC)l«5E4 

O<07-K»SWL««W{3ftft. ±E«**RACS5i 

^SAPL SAP2¥»^n^, 
[0 0 5 9] ±8Bt>X7>^ffittftOTS AP 1 ©A 

XSCS PO«ffi*«rt88*JEVDLK±^ief<*n, bf 



>X7>^gfift«^SAP l^D^H^t^TJ: 
Et-A- K 7-f ^fflOMO S F E T Q 1 5&*7®.M 

l-^;l/<h&c>T±tBMOSFETQ 1 6&*>Wmtl, 
T*ay-X*CSPKVDL*«i|&-r*. dtXfCt 
0. t>X7>7 , SILTt'y hSBLXU/BLCA 
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